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REVISITING THE DISTRIBUTIONS OF JUPITER’S IRREGULAR MOONS: I.
PHYSICAL CHARACTERISTICS
FABAO GAO1,2, XIA LIU1
Abstract. As the identified number of Jupiter’s moons has skyrocketed to 79, some of them have been
regrouped. In this work, we continue to identify the potential distributions of the physical characteristics
of Jupiter’s irregular moons. By using nonparametric Kolmogorov-Smirnov tests, we verified more than 20
commonly used distributions and found that surprisingly, almost all the physical characteristics (i.e., the
equatorial radius, equatorial circumference, circumference, volume, mass, surface gravity and escape velocity)
of the moons in the Ananke and Carme groups follow log-logistic distributions. Additionally, more than
half of the physical characteristics of the moons in the Pasiphae group are theoretically subject to this type
of distribution. The discovery of an increasing number of Jupiter’s irregular moons combined with strict
analytical derivations, it is increasingly clear and possible to anticipate that the physical characteristics of
most irregular moons follow log-logistic distributions.
1. Introduction
As the largest planet in the solar system, Jupiter is known to have at least 79 moons (see [1] for more
details); this structure is similar to that of the solar system. The study of Jupiter and its moons may help
explain the origin and evolution of Jupiter, its moons and even the solar system. In recent years, many
researchers have shown great interest in the distribution and origin of Jupiter’s natural satellites (see [2]-[9]
and the references therein).
Generally, Jupiter’s natural satellites can be grouped into regular moons and irregular moons according
to their orbital inclination and direction of rotation around the planet. The regular moons have nearly
circular prograde orbits and low inclination, which suggests that their orbits are close to Jupiter’s equator.
In contrast, the orbits of the irregular moons have relatively high eccentricity and inclination, and they are
far from Jupiter and often follow retrograde orbits. These irregular moons are believed to have been at
least partially formed by the collision of asteroids captured by Jupiter’s gravitational field [3]-[5] or by the
complex gravitational interaction of the several giant planets [6]-[7]. Ronnet et al. [8] hypothesized that
there is a planetesimal reservoir at the outer edge of Jupiter’s gap (a notch or dip in the density distribution
of the gas surface), where the captured solids are trapped and Jupiter’s moons are gradually formed. The
capture of the solids may have been caused by the energy loss of a planetesimal inside Jupiters Hill sphere. In
addition to the captured irregular satellites, there is the possibility of irregular satellite formation/collision.
Several compact clusters of orbits around Jupiter, supported by color similarities, have been indicated to
have a common origin [10].
In 1766, Titius proposed a simple geometric rule based on the orbital radii of the planets in the solar
system, which was then summarized by Bode of the Berlin Observatory into an empirical formula called
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the Titius-Bode law. This formula correctly predicted the orbits of Uranus and Ceres in the asteroid belt
[14]-[17] and was later extended by other researchers [11]-[13]. However, due to the lack of strict theoretical
explanations, many astronomers now believe that this law is just a coincidence. It has even been rejected
by some researchers, although similar issues in other planetary systems remain unresolved [18].
Although we also agree that the Titius-Bode law maybe a pure assumption without a strictly theoretical
basis, it can be adapted to study the distributions of some regular moons. Over the past year, with the
discovery of a large number of Jupiter’s moons, we are motivated to investigate the distributions of the
physical characteristics of Jupiter’s irregular moons. Of course, we do not present a hypothesis but rather
strictly examine whether there are some statistical laws governing the irregular moons. Previously, there
were only 45 irregular members in the three major groups of Jupiter’s moons (see [19] for details): 15 moons
in the Carme group, 11 moons in the Ananke group and 19 moons in the Pasiphae group. Gao et al. [2]
proposed that the t location-scale distribution and Weibull distribution are the main distributions of the four
physical characteristics of the equatorial radius, mass, surface gravity and escape velocity. Moreover, they
believed that if future observations allow for an increase in the number of Jupiter’s moons, the distributions
may change slightly but would not change significantly for a long time. The total number of irregular moons
has increased from the previous 45 to the current 54 in Jupiter’s three major groups, of which 14 moons
have been updated: 9 have been newly discovered and 5 have been regrouped. More precisely, the Carme
group accepted 5 newly discovered moons (S/2003 J19, S/2011 J1, S/2017 J2, S/2017 J5 and S/2017 J8),
for a total of 20 moons. In addition to the unique new member S/2017 J16 in the Pasiphae group, 5 senior
members (S/2001 J9, S/2001 J10, S/2003 J6, S/2003 J18, and S/2016 J1) were transferred out of this group
and into the Ananke group, so the total number of satellites in the Pasiphae group was reduced to 15 moons.
In addition to the 5 newly accepted satellites in the Ananke group, 3 newly discovered members (S/2017
J3, S/2017 J7 and S/2017 J9) joined the Ananke group, vaulting the total number of moons in this group
to 19.
In this paper, based on the above three updated major groups of Jupiter’s moons and 21 commonly
used distribution functions (see Appendix A), we investigate the distribution rules with respect to the
seven physical characteristics of irregular moons by using one-sample nonparametric Kolmogorov-Smirnov
(K-S) tests (see [20] for details) and the maximum likelihood estimation method. These seven physical
characteristics are the equatorial radius, equatorial circumference, volume, surface area, surface gravity,
mass and escape velocity. In addition, it is noted that the seven physical characteristics are not completely
independent, which will help us verify the rationality of the results obtained by statistical inference through
strict analytical derivation.
2. Principle of statistical inference
A nonparametric test is a method to infer the type of population distribution by using sample data
when the population variance is unknown or poorly understood. Because this method does not involve
the parameters of a population distribution in the process of inference, it is called a nonparametric test.
3This method can be used to infer whether the population from which the sample comes follows a certain
theoretical distribution.
If Fn(x) = i/n (i = 1, 2, · · · , n) is a frequency distribution function of observations from n random
samples, then it represents the number of all observations less than or equal to the value of x. F (x) denotes
the theoretical cumulative distribution function (CDF) of a population; i.e., the value of F (x) represents
the proportion of expected results that are less than or equal to the value of x. The aforementioned K-S
test is a nonparametric test method that compares the frequency distribution Fn(x) with the theoretical
distribution F (x) or the distribution of two observations. The difference between Fn(x) and F (x) is defined
as follows:
(1) Dn = supx |Fn(x)− F (x)|.
If Fn(x) and F (x) are close enough for each value of x, i.e., Dn → 0 when n→ +∞, then these two functions
have a high degree of fitting, and it is reasonable to believe that the sample data come from the population
following the theoretical distribution F (x). The K-S test focuses on the largest deviation in equation (1),
and an evaluation can be made with the help of constructed statistics. To this end, two opposite hypotheses
are proposed—namely, the null hypothesis H0 and the alternative hypothesis H1. H0 is the hypothesis
that the sample comes from a specific distribution. It is an event that is likely to occur in one test. The
alternative hypothesis H1 is usually assigned to an event that is highly unlikely to occur in one test. The
detailed procedures of the K-S test are listed as follows:
(I). Establish the hypotheses: H0 : Fn(x) = F (x), H1 : Fn(x) 6= F (x).
(II). Calculate the statistics: Dn.
(III). Determine the critical value: The critical value Dn,α can be obtained according to the given signif-
icance level α (usually set to 0.05 or 0.01) and the sample size n.
(IV). Make the judgment: H0 cannot be rejected at the α level when Dn < Dn,α. Otherwise, H0 should
be rejected.
It is noted from step (III) that the level α must be specified first before one can continue the procedure.
However, when the value of α decreases, the rejection domain of the test correspondingly decreases, causing
the observation value that initially fell into the rejection domain to eventually fall into the acceptance
domain, so this case sometimes causes problems in practical applications. To avoid the inconvenience caused
by predetermining α, the p-value is introduced, and then one can easily draw more intuitive conclusions
about the test by comparing the p-value and α. Here, the p-value indicates the minimum significance level at
which the null hypothesis can be rejected according to the sample values of the test statistics. The smaller
the p-value, the stronger the evidence against H0. Thus, if p ≤ α, H0 is rejected at the α significance level.
Otherwise, we fail to reject H0 if p > α. Furthermore, if the p-values corresponding to several distributions
are all greater than α and the differences are large, the distribution with the largest p-value is selected as
the best-fit inferred distribution. If all p-values are greater than α and close to each other, the confidence
interval is also considered, and the corresponding distribution is selected as the best-fit distribution.
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3. Distribution inference based on different groups of Jupiter’s moons
3.1. Ananke group. Based on one-sample K-S tests and maximum likelihood estimation, the results of
statistical inference on the aforementioned seven physical characteristics of irregular moons can be found in
Tables A1-A4 in Appendix A. The best-fit distributions of the physical characteristics are summarized in Ta-
ble 1. All the physical characteristics follow a log-logistic distribution, and their p-values are approximately
0.8, except that the p-value for the surface gravity is less than 0.5 but much greater than 0.05. Therefore,
it is clear that the log-logistic distribution is the best-fit distribution to describe the physical characteristics
in the Ananke group. The probability distribution function (PDF) of the log-logistic distribution has the
following form:
(2) f(x) =
1
σx
e
ln(x)−µ
σ[
1 + e
ln(x)−µ
σ
]2 ,
where µ is the mean of the logarithmic values and σ is the scale parameter of the logarithmic values.
Here, it should be noted that this function is not unique, and physical characteristics can also be fitted by
other functions. It is believed that with the advancement of astronomical observation technology and the
development of statistics, this function may be replaced in the future.
As seen in Table 1, the p-values (only four decimal places are retained) of the equatorial radius (R),
equatorial circumference (C), volume (V ) and surface area (S) are approximately 0.83. A reasonable ex-
planation is that there is a linear relationship C = 2piR between the equatorial radius and the equatorial
circumference. However, it may be a coincidence that the p-values corresponding to the nonlinear relation-
ships V = 4piR3/3 and S = 4piR2 are also close to each other because their differences emerge in the Carme
and Pasiphae groups.
Table 1. Inference of the distribution of each physical characteristic for the moons in the
Ananke group
Characteristic Best-fit Distribution Parameters Confidence Intervals p-value
Equatorial Radius (km) Loglogistic
µ=0.582917
σ=0.364002
µ∈[0.23278, 0.933054]
σ∈[0.225066, 0.588705]
0.8343
Equatorial Circumference (km) Loglogistic
µ=2.42182
σ=0.363511
µ∈[2.07218, 2.77145]
σ∈[0.224753, 0.587933]
0.8327
Volume (km3) Loglogistic
µ=3.17586
σ=1.10596
µ∈[2.11064, 4.24108]
σ∈[0.684312, 1.7874]
0.8339
Surface Area (km2) Loglogistic
µ=3.69694
σ=0.727939
µ∈[2.99674, 4.39715]
σ∈[0.45009, 1.17731]
0.8342
Surface Gravity (m/s2) Loglogistic
µ=-6.41229
σ=0.337578
µ∈[-6.74044, -6.08413]
σ∈[0.210095, 0.542414]
0.4831
Mass (kg) Loglogistic
µ=31.8851
σ=1.00964
µ∈[30.921, 32.8493]
σ∈[0.621833, 1.63929]
0.7825
Escape Velocity (km/h) Loglogistic
µ=2.10984
σ=0.329425
µ∈[1.79575, 2.42393]
σ∈[0.202763, 0.535212]
0.7718
3.2. Carme group. For the Carme group (see Table 2 and Tables A5-A8 in Appendix A for more details),
the p-values corresponding to the escape velocity in the t location-scale distribution and the log-logistic
distribution are close to each other, approximately 0.5996 and 0.5222, respectively. However, the confidence
5interval corresponding to a t location-scale distribution is more dispersed than that of a log-logistic distribu-
tion; thus, the best-fit distribution of the escape velocity may be a t location-scale distribution or log-logistic
distribution. The remaining six physical characteristics all follow log-logistic distributions. Similar to the
results for the Ananke group, the p-values of the first two physical characteristics (i.e., the equatorial radius
and equatorial circumference) in the Carme group are approximately 0.66 because they are not independent
and have a linear relationship.
Table 2. Inference of the distribution of each physical characteristic for the moons in the
Carme group
Characteristic Best-fit Distribution Parameters Confidence Intervals p-value
Equatorial Radius (km) Loglogistic
µ=0.500116
σ=0.345753
µ∈[0.191027, 0.809204]
σ∈[0.21508, 0.555817]
0.6654
Equatorial Circumference (km) Loglogistic
µ=2.33795
σ=0.344919
µ∈[2.0297, 2.6462]
σ∈[0.214533, 0.55455]
0.6612
Volume (km3) Loglogistic
µ=2.9226
σ=1.04959
µ∈[1.98296, 3.86223]
σ∈[0.653374, 1.68606]
0.6817
Surface Area (km2) Loglogistic
µ=3.53128
σ=0.691438
µ∈[2.91317, 4.14939]
σ∈[0.430115, 1.11153]
0.6651
Surface Gravity (m/s2) Loglogistic
µ=-6.69388
σ=0.319434
µ∈[-6.97911, -6.40864]
σ∈[0.197127, 0.517626]
0.0584
Mass (kg) Loglogistic
µ=31.6362
σ=0.956765
µ∈[30.7891, 32.4832]
σ∈[0.59232, 1.54545]
0.5776
Escape Velocity (km/h)
t location-scale
(Loglogistic)
µ=7.08058
σ=1.51796
ν=0.993412
(µ=2.01252
σ=0.30989)
µ∈[5.84963, 8.31154]
σ∈[0.660915, 3.4864]
ν∈[0.403482, 2.44588]
(µ∈[1.73925, 2.2858]
σ∈[0.191438, 0.501634])
0.5996
(0.5222)
3.3. Pasiphae group. In the Pasiphae group (see Table 3 and Tables A9-A12 in Appendix A for more
details), all the best-fit distributions of the equatorial radius, equatorial circumference, surface gravity and
escape velocity are still log-logistic distributions. The volume follows a generalized Pareto distribution, which
has been widely used in many fields, such as extreme value analysis, insurance loss fitting and financial risk
management [21]-[22]. This distribution has three parameters: σ is the scale parameter, k is the shape
parameter, and θ is the position parameter. The surface area and mass follow inverse Gaussian distributions
with two parameters: µ represents the mean, and λ is a shape parameter. However, V and S in this group
obviously have larger and different p-values. Although the first two physical characteristics (R and C) in
the Pasiphae group are the same as those in the Ananke and Carme groups, both characteristics follow
log-logistic distributions, and the p-values in the respective groups are approximately equal due to their
linear relationships.
To facilitate comparisons, in Table 4, we summarize the best-fit distributions of the seven physical char-
acteristics for the three groups. In the Ananke and Carme groups, almost all these characteristics follow
log-logistic distributions, and the physical characteristics R, C, and S and the escape velocity also follow this
distribution in the Pasiphae group. However, we note that although the physical characteristics S and mass
follow an inverse Gaussian distribution, V follows a generalized Pareto distribution in the Pasiphae group.
It can also be found from Tables A10 and A11 in Appendix A that these three physical characteristics have
large corresponding p-values of 0.6573, 0.5969 and 0.6707 for the log-logistic distribution, respectively. It is
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Table 3. Inference of the distribution of each physical characteristic for the moons in the
Pasiphae group
Characteristic Best-fit Distribution Parameters Confidence Intervals p-value
Equatorial Radius (km) Loglogistic
µ=0.802683
σ= 0.59951
µ∈[0.193211, 1.41215]
σ∈[0.358041, 1.00383]
0.6575
Equatorial Circumference (km) Loglogistic
µ=2.64143
σ=0.599202
µ∈[2.03226, 3.2506]
σ∈[0.357861, 1.0033]
0.6553
Volume (km3) Generalized Pareto
k=2.99649
σ=17.5719
θ=0
k∈[0.797871, 5.19512]
σ∈[4.20131, 73.4945]
θ=0
0.8840
Surface Area (km2) Inverse Gaussian
µ=1487.72
λ=30.7839
µ∈[-4624.14, 7599.58]
λ∈[5.05682, 56.511]
0.7373
Surface Gravity (m/s2) Loglogistic
µ=-6.2884
σ=0.555284
µ∈[-6.85117, -5.72564]
σ∈[0.331098, 0.931266]
0.4431
Mass (kg) Inverse Gaussian
µ= 3.41874 ∗ 1016
λ=4.03647 ∗ 1013
µ∈[−5.53893 ∗ 1017,
6.22268 ∗ 107]
λ∈[6.63069 ∗ 1012,
7.40988 ∗ 1017]
0.8481
Escape Velocity (km/h) Loglogistic
µ=2.32956
σ=0.570971
µ∈[1.75079, 2.90834]
σ∈[0.339631, 0.959888]
0.5832
believed that with the discovery of new moons in this group in the future, the log-logistic distribution will
also be one of the best-fit distributions.
Table 4. Best-fit distribution inference summary
Characteristic Ananke group Carme group Pasiphae group
Equatorial Radius (km) Loglogistic Loglogistic Loglogistic
Equatorial Circumference (km) Loglogistic Loglogistic Loglogistic
Volume (km3) Loglogistic Loglogistic Generalized Pareto
Surface Area (km2) Loglogistic Loglogistic Inverse Gaussian
Surface Gravity (m/s2) Loglogistic Loglogistic Loglogistic
Mass (kg) Loglogistic Loglogistic Inverse Gaussian
Escape Velocity (km/h) Loglogistic
t location-scale
(Loglogistic)
Loglogistic
4. Comparison of the best-fit distributions of physical characteristics with [2]
Since five members of the three major satellite groups have been regrouped and nine new members have
joined, the best-fit distribution of the physical characteristics obtained in this paper is compared with that
in [2] in this section. Note that the data in [2] use a different notation than this paper; that is, the data
corresponding to the surface gravity and mass are multiplied by 102 and divided by 1013, respectively. To be
consistent with [2], we also work with the data accordingly. Due to the large difference in p-value between
the two papers, we also retain only four decimal places for the p-values in Table 5, in this case corresponding
to 0.0000. In addition, only nine continuous distributions were selected in [2] to test the equatorial radius,
surface gravity, mass and escape velocity of the four physical characteristics, without loss of generality. The
21 conventional distributions mentioned in Appendix A are still used here.
As shown in Table 5, all four physical characteristics in the Ananke group follow a log-logistic distribution
in this paper, and each of their p-values is larger than the corresponding p-value in [2]. In the Carme group,
in addition to the escape velocity following a t location-scale distribution or log-logistic distribution, the
other three physical characteristics follow log-logistic distributions, while for the surface gravity and mass,
7Table 5. Best-fit distributions of the same physical characteristics in the present paper and
reference [2]
Present paper Reference [2]
Characteristics in Ananke Best-fit Parameters p-value Best-fit Parameters p-value
Equatorial Radius (km) Loglogistic
µ=0.582917
σ=0.364002
0.8343 t location-scale
µ= 1.8072
σ= 0.66029
ν = 1.19615
0.7231
Surface Gravity (10−2m/s2) Loglogistic
µ=-1.80711
σ=0.337578
0.4831 t location-scale
µ= 0.167044
σ= 0.063608
ν = 1.40815
0.4210
Mass (1013kg) Loglogistic
µ=1.95154
σ=1.00964
0.7825 Weibull
A = 38.3573
B = 0.368827
0.4304
Escape Velocity (km/h) Loglogistic
µ=2.10984
σ=0.329425
0.7718 t location-scale
µ= 8.24903
σ= 2.61085
ν = 1.15837
0.7262
Characteristics in Carme Best-fit Parameters p-value Best-fit Parameters p-value
Equatorial Radius (km) Loglogistic
µ=0.500116
σ=0.345753
0.6654 t location-scale
µ = 1.65708
σ = 0.440683
ν= 1.14501
0.7119
Surface Gravity (10−2m/s2) Loglogistic
µ=-2.08871
σ=0.319434
0.0584 null null null
Mass (1013kg) Loglogistic
µ=1.70257
σ=0.956765
0.5776 null null null
Escape Velocity(km/h)
t location-scale
(Loglogistic)
µ=7.08058
σ=1.51796
ν=0.993412
(µ=2.01252
σ=0.30989)
0.5996
(0.5222)
t location-scale
µ = 7.32997
σ = 1.58419
ν= 1.06821
0.6619
Characteristics in Pasiphae Best-fit Parameters p-value Best-fit Parameters p-value
Equatorial Radius (km) Loglogistic
µ=0.802683
σ= 0.59951
0.6575 Weibull
A= 3.6978
B = 0.781648
0.0859
Surface Gravity (10−2m/s2) Loglogistic
µ=-1.68323
σ= 0.555284
0.4431 Weibull
A= 3.09876
B = 0.843794
0.0594
Mass (1013kg) Inverse Gaussian
µ=3418.74
λ=4.03647
0.8481 Weibull
A= 72.5121
B = 0.266585
0.1096
Escape Velocity (km/h) Loglogistic
µ=2.32956
σ=0.570971
0.5832 Weibull
A= 17.0302
B = 0.807236
0.0722
the null hypothesis in [2] is rejected, and the remaining two physical characteristics follow a t location-scale
distribution. For the Pasiphae group, in addition to the mass following the inverse Gaussian distribution,
the other three physical characteristics follow the log-logistic distribution; the four physical characteristics
all follow the Weibull distribution in [2]. The p-value of the distribution of the combined distribution is
much larger than in [2]. For example, the p-value of the equatorial radius is 0.6575, while the p-value is only
0.0859 in [2].
We know that the log-logistic distribution is often used to analyze survival data, and its shape is similar
to that of the log-normal and Weibull distributions [23]-[25]. The logarithmic log-normal distribution is also
known as the normal distribution (or Gaussian distribution) [26], and even a log-logistic distribution can
generate a Weibull distribution [27]. Therefore, it can be determined that although the irregular satellites
have been regrouped and the number has increased, they follow similar shape distributions, as shown in
both the present paper (Figures 1-3) and [2].
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Figure 1. (a), (b), (c) and (d) are the best-fit CDFs and the observed CDF of the current
distributions and the previous distributions in [2] of the physical characteristics in the Ananke
group, respectively.
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Figure 2. (a) and (b) are the best-fit CDFs and the observed CDF of the current distribu-
tions and the previous distributions in [2] of the physical characteristics in the Carme group,
respectively.
5. Verification of the rationality of the statistical inference results
5.1. Ananke group. According to the observation data of V and R, if their statistically predicted distri-
butions are dpre,V and dpre,R, respectively, note that there is a nonlinear relationship V = 4piR
3/3 between
these two characteristics. The analytical distribution dana,V of V can then be analytically derived from the
statistically predicted distribution dpre,R of R. The same method can also be applied to obtain the analytical
distribution dana,R of R according to the statistically predicted distribution dpre,V of V . Therefore, if dpre,V
and dana,V (or dpre,R and dana,R) have the same mathematical expression or have matching PDF curves,
then the statistical prediction results in Section 3 have very high reliability from the perspective of strict
analytical derivation.
Let the statistically predicted PDF of R be fpre,R. Note that the derivative of R is
(3) R
′
=
[3/(4pi)]
1
3
3
V −
2
3 .
The PDF of V can then be rewritten as
(4) fana,V (V ;µ, σ) = fpre,R
((
3V
4pi
) 1
3
;µ, σ
)
[3/(4pi)]
1
3
3
V −
2
3 .
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Table 1 shows that V and R follow log-logistic distributions with parameters (3.17586, 1.10596) and
(0.582917, 0.364002), respectively. The PDF of V can be obtained analytically by the statistically predicted
PDF of R as follows:
(5) fana,V (V ;µ, σ) =
0.916e
2.747 ln
(
0.620V
1
3
)
−1.601
V
[
1 + e
2.747 ln
(
0.620V
1
3
)
−1.601
]2 .
From equation (2), the statistically predicted PDF of V can be written as
(6) fpre,V (V ;µ, σ) =
1
σV
e
ln V−µ
σ[
1 + e
lnV−µ
σ
]2 = 0.904e0.904 lnV−2.872
V (1 + e0.904 lnV−2.872)
2 .
As shown in Figure 4, the analytically derived fana,V is in good agreement with the statistically predicted
fpre,V .
In the same way, based on R = (3V/4pi)
1
3 , we can also analytically derive the distribution of R from the
statistically predicted distribution of V as follows:
(7) fana,R(R;µ, σ) = 4piR
2fpre,V
(
4
3
piR3;µ, σ
)
.
Thus, the PDF of R is analytically obtained as follows:
(8) fana,R(R;µ, σ) =
2.713e0.904 ln(4piR
3/3)−2.872
R
[
1 + e0.904 ln(4piR
3/3)−2.872
]2 .
Correspondingly, the statistically predicted PDF of R can be written as
(9) fpre,R (R;µ, σ) =
1
σR
e
lnR−µ
σ
(1 + e
lnR−µ
σ )2
=
2.747e2.747 lnR−1.601
R (1 + e2.747 lnR−1.601)
2 .
The statistically predicted and analytically derived PDFs of R are shown in Figure 5. These PDFs match
well with each other.
In addition, due to the linear relationship between C and R, the PDF of R derived from the distribution
of C by the aforementioned method must be consistent with the result of the statistically predicted PDF of
R (see Figure 6).
Note that there is a mathematical relationship R =
√
S/4pi between R and the surface area. Let the
statistically predicted PDF of S be fpre,S and the analytically derived distribution of R be fana,R. We then
have
(10) fana,R (R;µ, σ) = 8piRfpre,S
(
4piR2;µ, σ
)
.
As shown in Table 1, both R and S follow log-logistic distributions with parameters (0.582917, 0.364002)
and (3.69694, 0.727939), respectively. The analytically derived PDF of R then becomes
(11) fana,R(R;µ, σ) =
2.747e1.374 ln(12.566R
2)−5.079
R
[
1 + e1.374 ln(12.566R
2)−5.079
]2 .
11
Combining equations (9) and (11), Figure 7 shows the statistically predicted and analytically derived
PDFs of R. They are in good agreement with each other.
Figures 5-7 show the PDF curves of R obtained from the distributions of V , C and S, respectively, and
their shapes look extremely similar or even the same. The rationality of the results is verified to some extent
from the perspective of the connection between different physical characteristics.
Similarly, the PDFs of S can be analytically derived from the distribution of R. We then have
(12) fana,S(S;µ, σ) =
1
4
√
piS
fpre,R
(√
S
4pi
;µ, σ
)
=
1.374e2.747 ln(0.282
√
S)−1.601
S
[
1 + e2.747 ln(0.282
√
S)−1.601
]2 .
Note that the statistically predicted PDF of S can be written as
(13) fpre,S(S;µ, σ) =
1
σS
e
lnS−µ
σ(
1 + e
lnS−µ
σ
)2 = 1.374e1.374 lnS−5.079
S (1 + e1.374 lnS−5.079)
2 .
These two PDFs are illustrated in Figure 8 and obviously match very well.
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Figure 3. (a), (b), (c) and (d) are the best-fit CDFs and the observed CDF of the current
distributions and previous distributions in [2] of the physical characteristics in the Pasiphae
group, respectively.
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Figure 4. Comparison of the PDF curves between the statistically predicted dis-
tribution and the analytically derived distribution based on R in the Ananke group
Figure 5. Comparison of the PDF curves between the statistically predicted dis-
tribution and the analytically derived distribution based on V in the Ananke group
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Figure 6. Comparison of the PDF curves between the statistically predicted dis-
tribution and the analytically derived distribution based on C in the Ananke group
Figure 7. Comparison of the PDF curves between the statistically predicted dis-
tribution and the analytically derived distribution based on S in the Ananke group
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Figure 8. Comparison of the PDF curves between the statistically predicted and
analytically derived distributions based on R in the Ananke group
5.2. Carme group. By using the same method, the comparison of the PDF curves from the perspective
of statistical prediction and analytical derivation is shown in Figures 9 and 10. These two types of curves
also agree well with each other.
5.3. Pasiphae group. In this group, the previous methods are also used to compare the PDF curves from
the perspective of statistical prediction and analytical derivation, as shown in Figures 11 and 12. However,
although the two types of curves in this group have a certain degree of agreement, the effect of coincidence
is not as good as in the Ananke group and the Carme group.
Because 5 irregular moons in the Pasiphae group were regrouped into the Ananke group, the distribution
of the physical characteristics of this group underwent relatively large changes. As described in Section 3.3,
the p-values corresponding to the physical characteristics of the log-logistic distribution are also very large,
and the range of the confidence interval corresponding to the parameter values of the log-logistic distribution
is relatively compact, so we believe that with the discovery of more moons belonging to this group, this
distribution will be a potential distribution with a very high probability, not only because the current
physical characteristics almost follow this distribution in the Ananke group and Carme group. Therefore,
we now test the consistency of the physical characteristics of the Pasiphae group when they follow log-logistic
distributions from the perspective of analytical derivation and statistical prediction.
According to Figures 13-16, it is found that the degree of agreement in the PDF curves between the
statistically predicted and analytically derived distributions is much better than those shown in Figures 11
and 12, respectively.
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(a)
(b)
(c)
Figure 9. (a) shows the statistically predicted and analytically derived PDF curves of V
based on R. (b) shows the statistically predicted and analytically derived PDF curves of R
based on V . (c) shows the statistically predicted and analytically derived PDF curves of R
based on S.
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Figure 10. Comparison of the PDF curves between the statistically predicted and
analytically derived distributions in the Carme group
Figure 11. Comparison of the PDF curves between the statistically predicted and
analytically derived distributions in the Pasiphae group
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(a)
(b)
(c)
Figure 12. (a) shows the statistically predicted and analytically derived PDF curves of R
based on V . (b) shows the statistically predicted and analytically derived PDF curves of R
based on S. (c) shows the statistically predicted and analytically derived PDF curves of S
based on R.
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Figure 13. Comparison of the PDF curves of V between the statistically predicted
and analytically derived distributions based on R.
Figure 14. Comparison of the PDF curves of R between the statistically predicted
and analytically derived distributions based on V .
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Figure 15. Comparison of the PDF curves of R between the statistically predicted
and analytically derived distributions based on S.
Figure 16. Comparison of the PDF curves of S between the statistically predicted
and analytically derived distributions based on R.
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6. Conclusions
Based on 21 commonly used continuous distributions, we apply K-S tests and maximum likelihood estima-
tion to analyze the best-fit distributions of seven physical characteristics of the irregular moons in Jupiter’s
three major groups. These seven physical characteristics of the moons are the equatorial radius, equatorial
circumference, volume, surface area, surface gravity, mass and escape velocity. The results of the statistical
inference show that all seven physical characteristics of the moons in the Ananke group follow log-logistic
distributions, and six physical characteristics of the moons in the Carme group also follow this distribution
except the escape velocity, which follows a t location-scale distribution or log-logistic distribution. In addi-
tion, more than half of the physical characteristics of the moons in the Pasiphae group follow log-logistic
distributions. This phenomenon may be due to the clear decrease in the number of moons in the Pasiphae
group after regrouping. We believe that this phenomenon will become more apparent as more Jupiter’s
moons belonging to the Pasiphae group are discovered. Compared with the results in [2], it is found that
the distributions in this paper are much better and more consistent in describing the physical characteristics
of Jupiter’s moons, and the p-value is much larger in the current Pasiphae group.
Considering that all the physical features are not necessarily independent, the PDFs of relevant physical
characteristics can also be obtained through strict analytical derivation and compared with the statistical
prediction results. Therefore, the rationality of these distributions is further proved to some extent, especially
the log-logistic distribution in this paper, which can describe the physical characteristics of most of Jupiter’s
irregular moons well, and we expect that this distribution will be helpful for future research on Jupiter’s
moons that are poorly understood or have not been discovered.
Appendix A. Results of statistical inference
See Tables A1-A12.
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Table A1. Statistical inference results for the physical characteristics of the irregular moons in the Ananke group
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 0 0 1 0 0
p 0.2928 0.4122 0.1886 0.0363 0.3214 0.1150 0.1097 0.0357 0.5268 0.1830
Equatorial
radius (km)
parameter
a=1.45517
b=49.6761
β=2.16946
γ=0.791924
null µ=2.80833
µ=4.90065
σ=5.0995
a=1.54105
b=1.82235
k= 4.93045
σ=0.283254
µ=1.05744
k=0.140412
σ= 2.40161
θ=0
µ=0
σ=4.44794
µ=2.80833
λ=3.873
µ=2.01969
σ=1.21395
confidence
interval
a∈[0.366197,
5.78243]
b∈[22.9232,
107.651]
β∈[1.27117,
3.06775]
γ∈[0.474937,
1.10891]
µ∈[1.71222,
5.43498]
µ∈[1.81488, 7.98642]
σ∈[3.54411, 7.3375]
a∈[0.742722,
3.19749]
b∈[0.770753,
4.30871]
k∈[-Inf, 4.94889]
σ∈[-Inf, 0.28211]
µ∈[-Inf, 1.05829]
k∈[-0.360149,
0.640972]
σ∈[1.13303,
5.09054]θ∈0
µ∈0
σ∈[3.18956,
7.34237]
µ∈[1.4553,
4.16136]
λ∈[0.774011,
6.97198]
µ∈[0.949035,
3.09035]
σ∈[0.715014,
2.06104]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 0 0 1 1 1 0 0
p 0.8343 0.7164 0.0886 0.0719 0.0602 0.0007 0.0007 0.0098 0.5860 0.3132
Equatorial
radius (km)
parameter
µ=0.582917
σ=0.364002
µ=0.674309
σ=0.747503
µ=0.401858
ω=19.7842
µ=2.80833
σ=3.60264
λ=2.80833 B= 3.14517
s=0.0510532
σ=3.145
α=0.4
β=0.999686
c= 0.0204006
µ=1.01258
µ=1.74651
σ=0.632795
ν=1.31617
A=2.93539
B=1.09627
confidence
interval
µ∈[0.23278,
0.933054]
σ∈[0.225066,
0.588705]
µ∈[0.199368,
1.14925]
σ∈[0.529527,
1.26917]
µ∈[0.210303,
0.767892]
ω∈[8.10398,
48.2989]
µ∈[0.519325,
5.09734]
σ∈[2.55209,
6.11684]
λ∈[1.94139,
3.93014]
B∈[2.45584,
4.37541]
s∈[0, 50.2624]
σ∈[2.30413,
4.29275]
α∈[0.399857,
0.400143]
β∈[0.982545, 1]
c∈[0.01006,
0.0307412]
µ∈[1.00542,
1.01974]
µ∈[1.18921,
2.30381]
σ∈[0.314903,
1.2716]
ν∈[0.504261,
3.43533]
A∈[1.69221,
5.09189]
B∈[0.751548,
1.59911]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 0 0 1 0 0
p 0.0910 0.4051 0.1872 0.0365 0.3151 0.1159 0.1090 0.0349 0.5178 0.1824
Equatorial
circumference (km)
parameter
a=0.831741
b=2.96802
β=13.6468
γ=0.791202
null µ=17.6583
µ=30.8088
σ=32.0513
a=1.54285
b=11.4453
k=4.23557
σ=0.355619
µ=6.3839
k=0.140068
σ=15.1073
θ=0
µ=0
σ=27.9605
µ=17.6583
λ=24.4032
µ=12.7008
σ=7.6288
confidence
interval
a∈[0.116243,
5.95126]
b∈[1.45848,
6.03995]
β∈[8.00052,
19.2931]
γ∈[0.474505,
1.1079]
µ∈[10.7662,
34.1742]
µ∈[11.4142,
50.2035]
σ∈[22.2754,
46.1175]
a∈[0.743542,
3.20142]
b∈[4.84114,
27.0585]
k∈[-Inf, 4.26322]
σ∈[-Inf, 0.402626]
µ∈[-Inf, 6.3839]
k∈[-0.3603,
0.640436]
σ∈[7.12804,
32.0185]
θ=0
µ=0
σ∈[20.0501,
46.1554]
µ∈[9.15951,
26.1572]
λ∈[4.87693,
43.9294]
µ∈[5.97267,
19.4288]
σ∈[4.49316,
12.9527]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 0 1 1 1 1 0 0
p 0.8327 0.7079 0.0868 0.0708 0.0002 0.0007 0.0007 0.0143 0.5779 0.3119
Equatorial
circumference (km)
parameter
µ=2.42182
σ=0.363511
µ=2.51338
σ=0.746847
µ=0.402163
ω=781.791
µ=17.6583
σ=22.6429
λ=17.6583 B=19.7711
s=0.593626
σ=19.7676
α=0.4
β=0.999999
c=0.153786
µ=6.39487
µ=10.9878
σ=3.97841
ν=1.31755
A=18.4608
B=1.09676
confidence
interval
µ∈[2.07218,
2.77145]
σ∈[0.224753,
0.587933]
µ∈[2.03886,
2.9879]
σ∈[0.529063,
1.26805]
µ∈[0.210453,
0.768507]
ω∈[320.345,
1907.93]
µ∈[3.27175,
32.0449]
σ∈[16.0401,
38.4448]
λ∈[15.2808,
20.0359]
B∈[15.4378,
27.5046]
s∈[0, 171.451]
σ∈[14.4829,
26.9807]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[7.47556,
14.5]
σ∈[1.98387,
7.97825]
ν∈[0.505485,
3.43418]
A∈[10.6449,
32.0153]
B∈[0.751914,
1.59976]
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Table A2. Statistical inference results for the physical characteristics of the irregular moons in the Ananke group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 1 0 1 0 1
p 0.0419 0.0187 0 0.0037 0.0445 0.0003 0.8336 0 0.5360 0.0108
Volume (km3)
parameter
a=0.208363
b=20.1947
β=176.083
γ=4.61167
null µ=992.5
µ=2934.8
σ=4775.91
a=0.211133
b=4700.82
k= 2.72951
σ=0.0564044
µ=4.02027
k=1.60421
σ=18.7071
θ=0
µ=0
σ=3318.51
µ=992.5
λ=10.0886
µ=212.134
σ=955.653
confidence
interval
a∈[0.0219923,
1.97411]
b∈[4.54615,
89.7083]
β∈[-9.48711,
361.652]γ
∈[2.31333,
6.91001]
µ∈[605.12,
1920.79]
µ∈[44.1539,
5825.45]
σ∈[3324.29,
6861.4]
a∈[0.114075,
0.390772]b∈[1186.57,
18623.1]
k∈[-Inf, 2.88858]
σ∈[-Inf, 0.0740283]
µ∈[-Inf, 4.02027]
k∈[0.225088,
2.98334]σ∈[5.73401,
61.0315]
θ=0
µ∈0σ∈ [2379.66,
5477.99]
µ∈[-4577.28,
6562.28]
λ∈[2.01619,
18.1611]
µ∈[-596.103,
1020.37]
σ∈[542.91, 1
682.18]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.8339 0.7342 0.0195 0.0017 0 0 0 0.0038 0.1726 0.3247
Volume (km3)
parameter
µ=3.17586
σ=1.10596
µ=3.44413
σ=2.2586
µ=0.0884047
ω=1.10125e+07
µ=992.5
σ=3307.43
λ=992.5 B=2346.54
s=78.9548
σ=2346.03
α=0.401798
β=0.999926
c=0.252655
µ=4.15568
µ=19.3542
σ=18.8123
ν=0.677236
A=105.382
B=0.364521
confidence
interval
µ∈[2.11064,
4.24108]
σ∈[0.684312,
1.7874]
µ∈[2.00908,
4.87918]
σ∈[1.59998,
3.83483]
µ∈[0.0490576,
0.159311]
ω∈[1.64233e+06,
7.38438e+07]
µ∈[-1108.94,
3093.94]
σ∈[2342.97,
5615.61]
λ∈[974.675,
1010.32]
B∈[1832.25,
3264.4]
s∈[0, 14590.4]
σ∈[1735.89,
3170.64]
α∈[0.364998,
0.438598]
β∈[0.999783, 1]
c∈[0.21229,
0.29302]
µ∈[4.11563, 4.19574]
µ∈[-16.1681,
54.8764]
σ∈[7.94092,
44.5669]
ν∈[0.313013,
1.46527]
A∈[20.11,
552.234]
B∈[0.249783,
0.531963]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 1 1 0 0 0 1 0 1
p 0.0766 0.0558 0.0007 0.0067 0.0886 0.1235 0.4855 0 0.5665 0.0231
Surface
area(km2)
parameter
a=0.381449
b=13.9676
β=102.574
γ=2.06393
null µ=248.618
µ=658.463
σ=1007.19
a=0.401879
b=618.638
k=4.58301
σ=21.4634
µ=17.25
k=0.893607
σ=42.9472
θ=0
µ=0
σ=713.41
µ=248.618
λ=29.9621
µ=84.7982
σ=204.616
confidence
interval
a∈[0.0527226,
2.75979]
b∈[5.1102,
38.1771]
β∈[21.6678,
183.481]
γ∈[1.19523,
2.93264]
µ∈[151.58,
481.151]
µ∈[48.8659,
1268.06]
σ∈[700.989,
1447.14]
a∈[0.210313,
0.767934]
b∈[205.377,
1863.46]
k∈[-Inf, 4.60434]
σ∈[-Inf, 21.3791]
µ∈[-Inf,
17.3949]
k∈[8.03063e-05,
1.78713]
σ∈[16.9634,
108.732]
θ=0
µ=0
σ∈[511.576,
1177.65]
µ∈[-156.582,
653.817]
λ∈[5.98788,
53.9364
µ∈[-88.9416,
258.538]
σ∈[116.73,
358.671]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 0 0 0
p 0.8342 0.7162 0.0273 0.0052 0 0 0 0.2316 0.3887 0.3132
Surface
area (km2)
parameter
µ=3.69694
σ=0.727939
µ=3.87975
σ=1.49492
µ=0.143727
ω=508954
µ=248.618
σ=698.422
λ=248.618 B=504.457
s=22.3343
σ=504.267
α=0.4
β=0.999921
c=3.84541
µ=14.9502
µ=38.1627
σ=23.9388
ν= 0.889635
A=108.286
B=0.548151
confidence
interval
µ∈[2.99674,
4.39715]
σ∈[0.45009,
1.17731]
µ∈[2.92992,
4.82958]
σ∈ [1.05899,
2.53819]
µ∈[0.0787469,
0.262326]
ω∈[114428,
2.26373e+06]
µ∈[-195.138,
692.373]
σ∈[494.759,
1185.83]
λ∈[239.696,
257.539]
B∈[393.894,
701.777]
s∈[0, 2380.89]
σ∈[373.241,
681.289]
α∈[0.396894,
0.403106]
β∈[0.996813, 1]
c∈[3.68563,
4.00518]
µ∈[14.6207,
15.2796]
µ∈[11.4875,
64.838]
σ∈[11.5983,
49.4096]
ν∈[0.399503,
1.98108]
A∈[35.9884,
325.825]
B∈[0.375787,
0.799575]
2
4
F
A
B
A
O
G
A
O
1
,2
,
X
IA
L
IU
1
Table A3. Statistical inference results for the physical characteristics of the irregular moons in the Ananke group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 1 0 1 0 0
p 0.1338 0.1812 0.0831 0.0447 0.1346 0.0246 0.0774 0.0432 0.2267 0.2248
Surface
gravity (m/s2)
parameter
a=1.96
b=837.502
β=0.00189402
γ=0.695777
null µ=0.00233333
µ=0.00377557
σ=0.00349733
a=1.96818
b=0.00118553
k=3.67484
σ=5.20397e-05
µ=0.00101412
k=0.0172825
σ=0.00229286
θ=0
µ=0
σ=0.00334166
µ=0.0023333
λ=0.00430034
µ=0.00180765
σ=0.000891925
confidence
interval
a∈[0.573087,
6.70331]
b∈[387.457,
1810.29]
β∈[0.00119285,
0.0025952]
γ∈[0.417384,
0.974169]
µ∈[0.00142262,
0.00451571]
µ∈[0.00165959,
0.00589155]
σ∈[0.00242845,
0.00503667]
a∈[0.93686,
4.13482]
b∈[0.000509347,
0.00275936]
k∈[-Inf, 3.76664]
σ∈[-Inf, 6.50528e-05]
µ∈[-Inf, 0.00101412]
k∈[-0.45755,
0.492115]
σ∈[0.00109551,
0.00479883]
θ=0
µ=0
σ∈[0.00239625,
0.00551619]
µ∈[0.00136079,
0.00330588]
λ∈[0.000859365,
0.00774132]
µ∈[0.00100912,
0.00260617]
σ∈[0.000530064,
0.00150082 ]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.4831 0.3234 0.0429 0.0402 0 0.0011 0.0011 0.0129 0.2927 0.1637
Surface
gravity (m/s2)
parameter
α=-6.41229
β=0.337578
µ=-6.33551
σ=0.672955
µ=0.500655
ω=1.11667e-05
µ=0.0023333
σ=0.00249848
λ=0.00233333 B=0.00236291
s=8.30018e-05
σ=0.00236234
α=0.4
β=1
c=1.41235e-05
µ=0.00100871
µ=0.00163439
σ=0.000617881
ν=1.57154
A=0.0025389
B=1.24051
confidence
interval
α∈[-6.74044,
-6.08413]
β∈[0.210095,
0.542414]
µ∈[-6.76309,
-5.90794]
σ∈[0.476718,
1.14259]
µ∈[-Inf, Inf]
ω∈[-Inf, Inf]
µ∈[0.000745872,
0.00392079]
σ∈[0.00176991,
0.00424212]
λ∈[2.90788e-59,
0.312293]
B∈[0.00184503,
0.00328716]
s∈[0, 0.000469013]
σ∈[0.00177726,
0.00314004]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[0.00108386,
0.00218492]
σ∈[0.000330148,
0.00115638]
ν∈[0.58783,
4.20145]
A∈[0.00156068,
0.00413029]
B∈[0.848542,
1.81355]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 1 0 1 0 0
p 0.1338 0.1812 0.0831 0.0447 0.1346 0.0246 0.0774 0.0432 0.2267 0.2248
Mass (kg)
parameter
a=1.96
b=837.502
β=0.00189402
γ=0.695777
null µ=0.00233333
µ=0.00377557
σ=0.00349733
a=1.96818
b=0.00118553
k=3.67484
σ=5.20397e-05
µ=0.00101412
k=0.0172825
σ=0.00229286
θ=0
µ=0
σ=0.00334166
µ=0.0023333
λ=0.00430034
µ=0.00180765
σ=0.000891925
confidence
interval
a∈[0.573087,
6.70331]
b∈[387.457,
1810.29]
β∈[0.00119285,
0.0025952]
γ∈[0.417384,
0.974169]
µ∈[0.00142262,
0.00451571]
µ∈[0.00165959,
0.00589155]
σ∈[0.00242845,
0.00503667]
a∈[0.93686,
4.13482]
b∈[0.000509347,
0.00275936]
k∈[-Inf, 3.76664]
σ∈[-Inf, 6.50528e-05]
µ∈[-Inf, 0.00101412]
k∈[-0.45755,
0.492115]
σ∈[0.00109551,
0.00479883]
θ=0
µ=0
σ∈[0.00239625,
0.00551619]
µ∈[0.00136079,
0.00330588]
λ∈[0.000859365,
0.00774132]
µ∈[0.00100912,
0.00260617]
σ∈[0.000530064,
0.00150082
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.4831 0.3234 0.0429 0.0402 0 0.0011 0.0011 0.0129 0.2927 0.1637
Mass (kg)
parameter
α=-6.41229
β=0.337578
µ=-6.33551
σ=0.672955
µ=0.500655
ω=1.11667e-05
µ=0.0023333
σ=0.00249848
λ=0.00233333 B=0.00236291
s=8.30018e-05
σ=0.00236234
α=0.4
β=1
c=1.41235e-05
µ=0.00100871
µ=0.00163439
σ=0.000617881
ν=1.57154
A=0.0025389
B=1.24051
confidence
interval
α∈[-6.74044,
-6.08413]
β∈[0.210095,
0.542414]
µ∈[-6.76309,
-5.90794]
σ∈[0.476718,
1.14259]
µ∈[-Inf, Inf]
ω∈[-Inf, Inf]
µ∈[0.000745872,
0.00392079]
σ∈[0.00176991,
0.00424212]
λ∈[2.90788e-59,
0.312293]
B∈[0.00184503,
0.00328716]
s∈[0, 0.000469013]
σ∈[0.00177726,
0.00314004]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[0.00108386,
0.00218492]
σ∈[0.000330148,
0.00115638]
ν∈[0.58783,
4.20145]
A∈[0.00156068,
0.00413029]
B∈[0.848542,
1.81355]
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Table A4. Statistical inference results for the physical characteristics of the irregular moons in the Ananke group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 0 0 1 0 0
p 0.1096 0.2456 0.1193 0.0347 0.1957 0.1195 0.0743 0.0268 0.3188 0.1615
Escape velocity (km/h)
parameter
a=1.20239
b=7.55126
β=9.99437
γ=0.741697
null µ=12.5833
µ=21.6241
σ=22.0565
a=1.68839
b=7.45287
k=4.45809
σ=0.946373
µ=5.21215
k=0.111756
σ=11.1381
θ=0
µ=0
σ=19.4915
µ=12.5833
λ=20.1168
µ=9.14784
σ=5.16788
confidence
interval
a∈[0.212431,
6.80574]
b∈[3.4716,
16.4251]
β∈[6.08085,
13.9079]
γ∈[0.444841,
1.03855]
µ∈[7.67197,
24.3526]
µ∈[8.27706,
34.9711]
σ∈[15.3317,
31.7309]
a∈[0.809814,
3.52014]
b∈[3.17255,
17.5081]
k∈[-Inf, 4.50003]
σ∈[-Inf, 0.936987]
µ∈[-Inf, 5.22004]
k∈[-0.373635,
0.597146]
σ∈[5.29936,
23.4097]
θ=0
µ=0
σ∈[13.977,
32.1752]
µ∈[6.95251,
18.2142]
λ∈[4.0203,
36.2132]
µ∈[4.60605,
13.6896]
σ∈[3.03541,
8.79847]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 0 1 1 1 1 0 0
p 0.7718 0.4982 0.0547 0.0515 0.0057 0.0004 0.0004 0.0113 0.5949 0.2478
Escape velocity (km/h)
parameter
µ=2.10984
σ=0.329425
µ=2.20789
σ=0.701824
µ=0.427203
ω=379.917
µ=12.5833
σ=15.5473
λ=12.5833 B=13.7825
s=0.398715
σ=13.7803
α=0.4
β=1
c=0.0879956
µ=5.05427
µ=8.0015
σ=2.5109
ν=1.2787
A=13.3413
B=1.13614
confidence
interval
µ∈[1.79575,
2.42393]
σ∈[0.202763,
0.535212]
µ∈[1.76198,
2.65381]
σ∈[0.497169,
1.19161]
µ∈[0.222775,
0.819223]
ω∈[159.861,
902.887]
µ∈[2.70503,
22.4616]
σ∈[11.0137,
26.3975]
λ∈[10.5763,
14.5904]
B∈[10.7618,
19.1736]
s∈[0, 125.587]
σ∈[10.0892,
18.8219]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[5.744,
10.259]
σ∈[1.24577,
5.06083]
ν∈[0.496478,
3.29336]
A∈[7.83931,
22.705]
B∈[0.781032,
1.6527]
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Table A5. Statistical inference results for the physical characteristics of the irregular moons in the Carme group
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 1 1 1 0 1
p 0.0265 0.0338 0.0381 0.0048 0.0342 0.0165 0.0476 0 0.0752 0.0421
Equatorial
radius (km)
parameter
a=0.9569
b=27.1731
β=2.34721
γ=0.947877
null µ=3.26923
µ=6.79812
σ=8.78053
a=1.04632
b=3.12451
k=4.87879
σ=1.11279
µ=1.22805
k= 0.336842
σ=2.04707
θ=0
µ=0
σ=6.58839
µ=3.26923
λ=2.97988
µ=1.91847
σ=1.72314
confidence
interval
a∈[0.117155,
7.8158]
b∈[11.0929,
66.5631]
β∈[1.26244,
3.43198]
γ∈[0.582495,
1.31326]
µ∈[2.02752,
6.13989]
µ∈[1.69212,
11.9041]
σ∈[6.21643,
12.4022]
a∈[0.530298,
2.06446]
b∈[1.3186,
7.40373]
k∈[-Inf, 5.042]
σ∈[-Inf, 1.07836]
µ∈[-Inf, 1.25076]
k∈[-0.177605,
0.851288]
σ∈[0.990762,
4.22956]
θ=0
µ∈0
σ∈[4.77628,
10.6142]
µ∈[1.40781,
5.13065]
λ∈[0.689065,
5.2707]
µ∈[0.509492,
3.32744]
σ∈[1.01237,
2.93293]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.6654 0.2416 0.0043 0.0040 0.0002 0 0 0.0108 0.5970 0.0772
Equatorial
radius (km)
parameter
µ=0.500116
σ=0.345753
µ=0.635776
σ=0.825797
µ=0.279182
ω=43.4069
µ=3.26923
σ=5.95362
λ=3.26923 B=4.6587
s=0.138269
σ= 4.65791
α=0.4
β=0.99975
c=0.0345241
µ=1.02132
µ=1.57829
σ=0.444947
ν=1.09505
A=3.01496
B=0.891756
confidence
interval
µ∈[0.191027,
0.809204]
σ∈[0.21508,
0.555817]
µ∈[0.136752,
1.1348]
σ∈[0.592167,
1.36317]
µ∈[0.152676,
0.510509]
ω∈[15.5151,
121.44]
µ∈[-0.328508,
6.86697]
σ∈[4.26926,
9.82786]
λ∈[2.36111,
4.41127]
B∈[3.6688,
6.38443]
s∈[0, 32.0088]
σ∈[3.48539,
6.22488]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[1.20114,
1.95544]
σ∈[0.214439,
0.923237]
ν∈[0.455523,
2.63244]
A∈[1.57168,
5.78358]
B∈[0.627452,
1.26739]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 1 1 1 0 1
p 0.0288 0.0331 0.0375 0.0047 0.0336 0.0415 0.0470 0 0.0736 0.0417
Equatorial
circumference (km)
parameter
a=0.991719
b=46.1684
β=14.7529
γ=0.947135
null µ=20.5385
µ=42.7089
σ=55.1648
a=1.04701
b=19.6163
k=4.88017
σ=3.81319
µ=7.08124
k=0.336673
σ=12.8631
θ=0
µ=0
σ=41.3911
µ=20.5385
λ=18.7554
µ=12.0512
σ=10.8224
confidence
interval
a∈[0.126644,
7.7659]
b∈[18.7955,
113.406]
β∈[7.93896,
21.5667]
γ∈[0.582039,
1.31223]
µ∈[12.7376,
38.5729]
µ∈[10.6298,
74.788]
σ∈[39.0557,
77.9185]
a∈[0.530629,
2.06591]b∈[8.27907,
46.4784]
k∈[4.83621,
4.92413]
σ∈[3.30406,
4.40077]
µ∈[7.065,
7.09747]
k∈[-0.177535,
0.850881]σ∈[6.22654,
26.5733]
θ=0
µ=0
σ∈[30.0066,
66.6828]
µ∈[8.85517,
32.2218]
λ∈[4.33698,
33.1738]
µ∈ [3.20269,
20.8998]
σ∈[6.35783,
18.422]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 0 0 0
p 0.6612 0.2381 0.0042 0.0039 0 0 0 0.3170 0.5943 0.0761
Equatorial
circumference (km)
parameter
µ=2.33795
σ=0.344919
µ=2.47393
σ=0.825062
µ=0.279258
ω=1713.22
µ=20.5385
σ=37.4034
λ=20.5385 B=29.2679
s=0.848137
σ=29.2632
α=0.4
β=0.97263
c=1.02179
µ=6.92218
µ=9.9109
σ=2.7857
ν=1.09465
A=18.944
B=0.891947
confidence
interval
µ∈[2.0297,
2.6462]
σ∈[0.214533,
0.55455]
µ∈[1.97535,
2.97251]
σ∈[0.591641,
1.36196]
µ∈[0.152716,
0.510654]
ω∈[612.45,
4792.45]
µ∈[-2.06416,
43.1411]
σ∈[26.8214,
61.743]
λ∈[18.0749,
23.002]
B∈[23.049,
40.1097]
s∈[0, 206.022]
σ∈[21.8964,
39.1086]
α∈[0.399863,
0.400137]
β∈[0.830426, 1]
c∈[0, 2.39439]
µ∈[6.01095,
7.83341]
µ∈[7.54607,
12.2757]
σ∈[1.34413,
5.77335]
ν∈[0.455847,
2.62866]
A∈[9.87676,
36.3354]
B∈[0.62762,
1.2676]
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Table A6. Statistical inference results for the physical characteristics of the irregular moons in the Carme group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 0 0 1 0 1
p 0.0019 0.0005 0 0.0018 0.0022 0.0555 0.6454 0 0.5734 0.0047
Volume (km3)
parameter
a=0.146462
b=3.05772
β=509.017
γ=7.60146
null µ=3942.85
µ=12336
σ=20918.7
a=0.154481
b=25523.1
k=3.30047
σ=35.6981
µ=14.7472
k=1.65581
σ=15.457
θ=0
µ=0
σ=14135.2
µ=3942.85
λ=9.8063
µ=678.945
σ=3918.55
confidence
interval
a∈[0.00367651,
5.83465]
b∈[0.330677,
28.2742]
β∈[-133.625,
1151.66]
γ∈[2.90409,
12.2988]
µ∈[2445.28,
7404.99]
µ∈[170.95,
24501]
σ∈[14814,
29539.1]
a∈[0.0864666,
0.275997]
b∈[5695.74,
114371]
k∈[3.09728,
3.50365]
σ∈[24.304,
52.4339
µ∈[14.0794,
15.415]
k∈[0.382183,
2.92945]
σ∈[5.39623,
44.2751]
θ=0
µ∈0σ∈[10247.4,
22772.4]
µ∈[-39036.6,
46922.3]
λ∈[2.26759,
17.345]
µ∈[-2487.52,
3845.41]
σ∈[2275.38,
6748.33]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.6817 0.2494 0.0015 0.0006 0 0 0 0.0002 0.1722 0.0796
Volume (km3)
parameter
µ=2.9226
σ=1.04959
µ=3.32575
σ=2.48998
µ=0.0681327
ω=1.99803e+08
µ=3942.85
σ=14128.4
λ=3942.85 B=9995.08
s=201.615
σ=9994.31
α=0.400179
β=1
c=0.109849
µ=4.06772
µ=13.2306
σ=9.22557
ν=0.547009
A=113.761
B=0.296615
confidence
interval
µ∈[1.98296,
3.86223]
σ∈[0.653374,
1.68606]
µ∈[1.82107,
4.83043]
σ∈[1.78553,
4.1103]
µ∈[0.0388779,
0.119401]
ω∈[2.48976e+07,
1.60342e+09]
µ∈[-4594.87,
12480.6]
σ∈[10131.3,
23322.3]
λ∈[3908.71,
3976.98]
B∈[7871.29,
13697.6]
s∈[0, 135603]
σ∈[7374.46,
13544.9]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[4.71713,
21.744]
σ∈[3.47137,
24.518]
ν∈[0.263853,
1.13404]
A∈[16.0493,
806.359]
B∈[0.208655,
0.421655]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 1 0 1 0 1
p 0.0026 0.0005 0 0.0020 0.0043 0.0242 0.2838 0 0.1090 0.0070
Surface
area (km2)
parameter
a=0.243223
b=3.13079
β=194.597
γ=2.90131
null µ=545.468
µ=1634.7
σ=2714.67
a=0.279188
b=1953.77
k=3.53197
σ=1.39587
µ=12.9609
k=1.03331
σ=35.316
θ=0
µ=0
σ=1844.2
µ=545.468
λ=26.8121
µ=122.034
σ=509.028
confidence
interval
a∈[0.00774701,
7.63617]
b∈[0.724321,
13.5325]
β∈[13.5025,
375.692]
γ∈[1.54516,
4.25746]
µ∈[338.289,
1024.43]
µ∈[56.0167,
3213.39]
σ∈[1922.43,
3833.38]
a∈[0.152679,
0.51052]
b∈[592.737,
6439.96]
k∈[-Inf, 3.53197]
σ∈[-Inf, 1.22941]
µ∈[-Inf, 12.9609]
k∈[0.150197,
1.91642]
σ∈[14.7704,
84.4401]
θ=0
µ∈0
σ∈[1336.96,
2971.09]
µ∈[-791.942,
1882.88]
λ∈[6.2,
47.4243]
µ∈[-289.399,
533.467]
σ∈[295.658,
876.382]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.6651 0.2416 0.0017 0.0008 0 0 0 0.0001 0.3233 0.0772
Surface
area (km2)
parameter
µ=3.53128
σ=0.691438
µ=3.80263
σ=1.65153
µ=0.10815
ω=3.40108e+06
µ=545.468
σ=1833.62
λ=545.468 B=1304.05
s=46.9278
σ=1303.72
α=0.4
β=0.999996
c=0.113584
µ=12.64
µ=29.3221
σ=14.6958
ν=0.742623
A=114.232
B=0.445884
confidence
interval
µ∈[2.91317,
4.14939]
σ∈[0.430115,
1.11153]
µ∈[2.80463,
4.80064]
σ∈[1.18429,
2.72623]
µ∈[0.0611411,
0.191301]
ω∈[651242,
1.7762e+07]
µ∈[-562.579,
1653.51]
σ∈[1314.86,
3026.83]
λ∈[532.772,
558.164]
B∈[1026.96,
1787.11]
s∈[0, 6795.12]
σ∈[978.376,
1737.26]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[15.9595,
42.6846]
σ∈[6.21841,
34.7303]
ν∈[0.338196,
1.63068]
A∈[31.043,
420.35]
B∈[0.313731,
0.633705]
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Table A7. Statistical inference results for the physical characteristics of the irregular moons in the Carme group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 1 1 1 1 1
p 0.0361 0.0089 0.0448 0.0050 0.0364 0 0.0088 0 0.0151 0.0172
Surface
gravity (m/s2)
parameter
a=1.08594
b=438.972
β=0.00180585
γ=0.910952
null µ=0.00246154
µ=0.00506263
σ=0.00647029
a=1.09276
b=0.0022526
k=4.80163
σ=8.00618e-05
µ=0.00101667
k=0.32337
σ=0.0015804
θ=0
µ=0
σ=0.00488325
µ=0.00246154
λ=0.00246325
µ=0.00146493
σ=0.00127836
confidence
interval
a∈[0.108821,
10.8368]
b∈[157.785,
1221.26]
β∈[0.000997578,
0.00261413]
γ∈[0.559983,
1.26192]
µ∈[0.0015266,
0.00462297]
µ∈[0.00130009,
0.00882517]
σ∈[0.00458063,
0.0091395]
a∈[0.552415,
2.16163]
b∈[0.00095535,
0.00531134]
k∈[4.75342,
4.84984]
σ∈[7.11369e-05,
9.01064e-05]
µ∈[0.00101636,
0.00101698]
k∈[-0.184528,
0.831267]
σ∈[0.000767051,
0.0032562]
θ=0
µ=0
σ∈[0.00354013,
0.00786713]
µ∈[0.00112383,
0.00379925]
λ∈[0.000569581,
0.00435693]
µ∈[0.000417075,
0.00251279]
σ∈[0.000752009,
0.00217311]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 1 1 1 1 1 1 1 1 1
p 0.0584 0.0379 0.0045 0.0043 0 0 0 0.0002 0.0013 0.0383
Surface
gravity (m/s2)
parameter
µ=-6.69388
σ=0.319434
µ=-6.52986
σ=0.796449
µ=0.287435
ω=2.38462e-05
µ=0.00246154
σ= 0.00438967
λ=0.00246154 B=0.00345298
s=0.000107992
σ=0.00345233
α=0.400035
β=0.802106
c=2.79913e-05
µ=0.00101424
µ=0.000999957
σ=1.4155e-06
ν=0.277657
A=0.00230316
B=0.90802
confidence
interval
µ∈[-6.97911,
-6.40864]
σ∈[0.197127,
0.517626]
µ∈[-7.01115,
-6.04857]
σ∈[0.571123,
1.31473]
µ∈[-Inf, Inf]
ω∈[-Inf, Inf]
µ∈[-0.000191115,
0.00511419]
σ∈[0.00314777,
0.00724619]
λ∈[3.8217e-52,
0.288911]
B∈[0.00271928,
0.00473207]
s∈[0, 0.00130734]
σ∈[0.00262842,
0.00453452]
α∈[0.399877,
0.400193]
β∈[0.590319, 1]
c∈[0, 6.99362e-05]
µ∈[0.000999199,
0.00102928]
µ∈[-Inf, Inf]
σ∈[-Inf, Inf]
ν∈[-Inf, Inf]
A∈[0.0012145,
0.00436769]
B∈[0.639445,
1.2894]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 1 0 1 0 0
p 0.0018 0.0014 0 0.0018 0.0018 0.0010 0.4765 0 0.3564 0.0004
Mass (kg)
parameter
a=0.156844
b=14.7524
β=5.88842e+14
γ=5.71528
null µ=1.02059e+16
µ=3.19245e+16
σ=5.41302e+16
a=0.15867
b=6.43219e+16
k= 4.26885
σ=4.82678e+14
µ=1.27878e+14
k=1.54875
σ=4.88441e+13
θ=0
µ=0
σ=3.65778e+16
µ=1.02059e+16
λ=3.40873e+13
µ=1.02059e+16
σ=2.01563e+16
confidence
interval
a∈[0.00278132,
8.84477]
b∈[1.08415,
200.741]
β∈[2.29111e+14,
9.48573e+14]
γ∈[3.51844,
7.91212]
µ∈[6.32954e+15,
1.91676e+16]
µ∈[4.45582e+14,
6.34033e+16]
σ∈[3.83333e+16,
7.64369e+16]
a∈[0.0887342,
0.283725]
b∈[1.45942e+16,
2.8349e+17]
k∈[-Inf,
4.31276]
σ∈[-Inf,
4.79589e+14]
µ∈[-Inf,
1.34948e+14]
k∈[0.365888,
2.73162]
σ∈[1.80966e+13,
1.31834e+14]
θ=0
µ=0
σ∈[2.65172e+16,
5.89284e+16]
µ∈[-8.58123e+16,
1.06224e+17]
λ∈ [7.88231e+12,
6.02923e+13]
µ∈[-Inf, Inf]
σ∈[-Inf, Inf]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.5776 0.1999 0.0012 0.0006 0 0 0 0.0001 0.2517 0.0645
Mass (kg)
parameter
µ=31.6362
σ=0.956765
µ=32.0576
σ=2.38749
µ=0.0696502
ω=1.33794e+33
µ=1.02059e+16
σ=3.65594e+16
λ=1.02059e+16 B=2.58644e+16
s=2455.22
σ=1.31493e+07
α=0.4
β=0.91118
c=2.82241e+11
µ=1.5147e+13
µ=4.27352e+13
σ=2.2678e+13
ν=0.544181
A=3.27447e+14
B=0.303268
confidence
interval
µ∈[30.7891,
32.4832]
σ∈[0.59232,
1.54545]
µ∈[30.6148,
33.5003]
σ∈[1.71204,
3.94112]
µ∈[0.0397293,
0.122105]
ω∈[1.70573e+32,
1.04945e+34]
µ∈[-1.18867e+16,
22986e+16]
σ∈[2.62162e+16,
6.03499e+16]
λ∈[1.02059e+16,
1.02059e+16]
B∈[2.03687e+16,
3.54454e+16]
s∈[2455.2,
2455.25]
σ∈[1.31493e+07,
1.31493e+07]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[2.38036e+13,
6.16668e+13]
σ∈[7.48881e+12,
6.86745e+13]
ν∈[0.251999,
1.17514]
A∈[4.81996e+13,
2.22453e+15]
B∈[0.213668,
0.43044]
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Table A8. Statistical inference results for the physical characteristics of the irregular moons in the Carme group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 1 1 1 1 1 0 1 1 1 1
p 0.0185 0.0178 0.0270 0.0042 0.0204 0.1558 0.0275 0 0.0396 0.0331
Escape velocity (km/h)
parameter
a=1.06577
b=71.491
β=10.6438
γ=0.904042
null µ=14.4615
µ=29.7535
σ=38.0633
a=1.10754
b=13.0574
k=4.69665
σ=0.81447
µ= 5.17331
k=0.317357
σ=9.3581
θ=0
µ=0
σ=28.6866
µ=14.4615
ωλ=14.7298
µ=8.58721
σ=7.39779
confidence
interval
a∈[0.101294,
11.2135]
b∈[25.9229,
197.16]
β∈[5.90697,
15.3806]
γ∈[0.555677,
1.25241]
µ∈[8.96879,
27.16]
µ∈[7.61894,
51.888]
σ∈[26.9496,
53.76]
a∈[0.559447,
2.1926]
b∈[5.54596,
30.7422
k∈[-Inf, 4.71535]
σ∈[-Inf, 0.812275]
µ∈[-Inf, 5.17892]
k∈[-0.183543,
0.818258]
σ∈[4.56066,
19.202]
θ=0
µ∈0σ∈[20.7965,
46.2154]
µ∈[6.67222, 22.2509]
λ∈[3.4061, 2
6.0535]
µ∈[2.55264,
14.6218]
σ∈[4.33641,
12.6204]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 1 1 1 1 1 1 0 0
p 0.5222 0.1490 0.0027 0.0031 0 0 0 0.0129 0.5996 0.0502
Escape velocity (km/h)
parameter
µ=2.01252
σ=0.30989
µ=2.15635
σ=0.788258
µ=0.289047
ω=822.923
µ=14.4615
σ=25.7864
λ=14.4615 B=20.2845
s=0.535068
σ=20.2818
α=0.4
β=1
c=0.149081
µ=5.09212
µ=7.08058
σ=1.51796
ν=0.993412
A=13.5801
B=0.91243
confidence
interval
µ∈[1.73925,
2.2858]
σ∈[0.191438,
0.501634]
µ∈[1.68001,
2.63269]
σ∈[0.565249,
1.30121]
µ∈[0.157813,
0.529415]
ω∈[299.396,
2261.89]
µ∈[-1.121,
30.0441]
σ∈[18.491,
42.5664]
λ∈[12.3943,
16.5287]
B∈[15.9744,
27.7985]
s∈[0, 156.072]
σ∈[15.1779,
27.1021]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[5.84963,
8.31154]
σ∈[0.660915,
3.4864]
ν∈[0.403482,
2.44588]
A∈[7.1831,
25.6741]
B∈[0.643176,
1.2944]
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Table A9. Statistical inference results for the physical characteristics of the irregular moons in the Pasiphae group
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 1 0 1 0 0
p 0.1747 0.1921 0.0807 0.0482 0.1962 0.0256 0.3149 0.0020 0.3709 0.1214
Equatorial
radius (km)
parameter
a=0.693246
b=10.4611
β=3.5345
γ=1.27773
null µ=6
µ=11.2169
σ=11.6913
a=0.754951
b=7.94754
k=4.37015
σ=0.0251484
µ=1.00575
k=0.590561
σ=2.82087
θ=0
µ=0
σ=10.8807
µ=6
λ=2.62599
µ=3.72437
σ=4.12539
confidence
interval
a∈[0.0812271,
5.91662]b∈[2.38592,
45.867]
β∈[1.3445,
5.7245]
γ∈[0.740716,
1.81475]
µ∈[3.58884,
12.0193]
µ∈[3.83697,
18.5968]
σ∈[7.83179,
17.4528]
a∈[0.368513,
1.54662]
b∈[2.95787,
21.3544]
k∈[-Inf, 4.40573]
σ∈[-Inf, 0.0249548]
µ∈[-Inf, 1.00608]
k∈[-0.232479,
1.4136]
σ∈[1.08961,
7.30285]
θ=0
µ∈0
σ∈[7.70782,
18.4741]
µ∈[0.640405,
11.3596]
λ∈[0.431368,
4.82062]
µ∈[-0.286215,
7.73495]
σ∈[2.35443,
7.22841]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 0 1 1 1 1 0 0
p 0.6575 0.4794 0.1118 0.0521 0 0 0 0.0089 0.2521 0.3481
Equatorial
radius (km)
parameter
µ=0.802683
σ= 0.59951
µ=0.999521
σ=1.16843
µ=0.255129
ω=118.389
µ=6
σ=9.51987
λ=6 B=7.6938
s=0.333655
σ=7.69098
∈α=0.4
β=0.781449
c=0.0455176
µ=1.02259
µ=1.50481
σ=0.544352
ν=0.640526
A=5.01187
B=0.78262
confidence
interval
µ∈[0.193211,
1.41215]
σ∈[0.358041,
1.00383]
µ∈[0.214561,
1.78448]
σ∈[0.8164,
2.05051]
µ∈[0.132968,
0.48952]
ω∈ [36.7454,
381.435]
µ∈[-0.395538,
12.3955]
σ∈[6.6517,
16.7067]
λ∈[4.6404,
7.63347]
B∈[5.95034,
10.8894]
s∈[0, 59.14]
σ∈[5.48248,
10.7891]
α∈[0.399851,
0.400149]
β∈[0.434779, 1]
c∈[0.0281302,
0.0629051]
µ∈[1.00869,
1.0365]
µ∈[0.96102,
2.0486]
σ∈[0.193852,
1.52858]
ν∈[0.277111,
1.48054]
A∈[2.24033,
11.2121]
B∈[0.514161,
1.19125]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 1 0 1 0 0
p 0.1839 0.1932 0.0815 0.0481 0.1972 0.0087 0.3135 0.0020 0.3732 0.1213
Equatorial
circumference (km)
parameter
a=0.717723
b=17.9304
β=22.2236
γ= 1.277
null µ=37.7091
µ=70.4875
σ=73.4572
a=0.75547
b=49.9147
k=2.94711
σ=0.244982
µ=6.38145
k=0.589995
σ=17.7441
θ=0
µ=0
σ=68.3706
µ=37.7091
λ=16.5284
µ=23.4105
σ=25.9204
confidence
interval
a∈[0.0846582,
6.08477]
b∈[3.94503,
81.4943]
β∈[8.45882,
35.9884]
γ∈[0.740293,
1.8137]
µ∈[22.5553,
75.5396]
µ∈[24.1191,
116.856]
σ∈[49.2073,
109.658 ]
a∈[0.368749,
1.54776]
b∈[18.5793,
134.1]
k∈[-Inf, 3.75404]
σ∈[-Inf, 0.0893077]
µ∈[-Inf, 6.38145]
k∈[-0.232755,
1.41274]
σ∈[6.85487,
45.9312]
θ=0
µ=0
σ∈[48.4334,
116.085]
µ∈[4.04978,
71.3684]
λ∈[2.7151,
30.3417]
µ∈[-1.78849,
48.6095]
σ∈[14.7931,
45.4176]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 0 1 1 1 0 0 0
p 0.6553 0.4823 0.1123 0.0519 0 0 0 0.2005 0.2443 0.3495
Equatorial
circumference (km)
parameter
µ=2.64143
σ=0.599202
µ=2.83828
σ=1.16788
µ=0.255256
ω=4674.54
µ=37.7091
σ=59.8149
λ=37.7091 B=48.3453
s=2.09627
σ=48.3276
α=0.4
β=0.985322
c=0.848024
µ=6.81427
µ=9.41651
σ=3.41646
ν=0.639772
A=31.5102
B=0.782915
confidence
interval
µ∈[2.03226,
3.2506]
σ∈[0.357861,
1.0033]
µ∈[2.05369,
3.62287]
σ∈[0.816015,
2.04954]
µ∈[0.133032,
0.489776]
ω∈[1451.3,
15056.4]
µ∈[-2.47509,
77.8933]
σ∈[41.7937,
104.971]
λ∈[34.0802,
41.338]
B∈[37.39,
68.4256]
s∈[0, 370.659]
σ∈[34.4577,
67.7806]
α∈[0.399851,
0.400149]
β∈[0.871125, 1]
c∈[0, 2.05294]
µ∈[5.99492,
7.63362]
µ∈[5.98656,
12.8465]
σ∈[1.20837,
9.65946]
ν∈[0.276169,
1.48209]
A∈[14.0894,
70.4706]
B∈[0.514361,
1.19169]
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Table A10. Statistical inference results for the physical characteristics of the irregular moons in the Pasiphae group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 1 1 0 0 0 1 0 1
p 0.0913 0.1014 0 0.0267 0.0933 0.3342 0.8840 0 0.8028 0.0347
Volume (km3)
parameter
a=0.150787
b=11.4976
β=684.187
γ=8.77815
null µ=12941
µ=32548.3
σ=46855.5
a=0.151929
b=85177.7
k=5.09945
σ=16.9397
µ=7.32154
k=2.99649
σ=17.5719
θ=0
µ=0
σ=35183.3
µ=12941
λ=11.3863
µ=4877.79
σ=12231
confidence
interval
a∈[0.0204683,
1.11083]
b∈[0.912358,
144.893]
β∈[-24.8356,
1393.21]
γ∈[4.37623,
13.1801]
µ∈[7740.52,
25923.7]
µ∈[2939.89,
62156.8]
σ∈[31887.9,
68848.6]
a∈[0.0808925,
0.285348]
b∈[16491.
3, 439944]
k∈[4.90962,
5.28929]
σ∈[12.1521,
23.6134]
µ∈[7.02766,
7.61542]
k∈[0.797871,
5.19512]
σ∈[4.20131,
73.4945]
θ=0
µ=0
σ∈[24923.7,
59737]
µ∈[-244883,
270765]
λ∈[1.87041,
20.9022]
µ∈[-6527.81,
16283.4]
σ∈[6972.91,
21453.9]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 1 1 1 1 1 1 0
p 0.6707 0.4967 0.0742 0.0115 0 0 0 0.0057 0 0.3502
Volume (km3)
parameter
µ=3.83231
σ=1.80777
µ=4.41876
σ=3.5174
µ=0.069973
ω=1.23787e+09
µ=12941
σ=34313.8
λ=12941 B=24878.4
s=2753.42
σ=24804.9
α=0.4
β=0.997741
c=0.516292
µ=4.31831
µ=4
σ=1.16275e-06
ν=0.205951
A=523.545
B=0.260358
confidence
interval
µ∈[1.99393,
5.67069]
σ∈[1.08025,
3.02526]
µ∈[2.05573,
6.78178]
σ∈[2.45767,
6.17281]
µ∈[0.0380054,
0.128831]
ω∈[1.32573e+08,
1.15582e+10]
µ∈[-10111.3,
35993.3]
σ∈[23975.6,
60218.4]
λ∈[12873.8,
13008.2]
B∈[19240.8,
35211.6]
s∈[0, 58525.5]
σ∈[18047.8,
34091.9]
α∈[0.399851,
0.400149]
β∈[0.950068, 1]
c∈[0.454819,
0.577766]
µ∈[4.25675,
4.37987]
µ∈[-Inf, Inf]
σ∈[-Inf, Inf]
ν∈[-Inf, Inf]
A∈[46.5422,
5889.26]
B∈[0.17102,
0.396364]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 1 1 0 1 0 1 0 1
p 0.1101 0.0755 0 0.0250 0.1118 0.0051 0.6885 0 0.7373 0.0488
Surface
area (km2)
parameter
a=0.252008
b=16.52
β=314.801
γ=3.62818
null µ=1487.72
µ=3468.28
σ=4635.52
a=0.255134
b=5831.14
k=3.02438
σ=0.84281
µ=12.8441
k=1.85127
σ=44.8104
θ=0
µ=0
σ=3674.96
µ=1487.72
λ=30.7839
µ=646.652
σ=1384.18
confidence
interval
a∈[0.0299409,
2.12111]
b∈[2.15329,
126.742]
β∈[17.0737,
612.529]
γ∈[1.93917,
5.31719]
µ∈[889.865,
2980.23]
µ∈[540.258,
6396.31]
σ∈[3140.19,
6842.93]
a∈[0.132971,
0.489531]
b∈[1528.09,
22251.5]
k∈[-Inf, 3.91528]
σ∈[-Inf, -0.00618061]
µ∈[-Inf, 12.8441]
k∈[0.348416,
3.35412]
σ∈[13.662,
146.976]
θ=0
µ∈0σ∈[2603.33,
6239.64]
µ∈[-4624.14,
7599.58]
λ∈[5.05682,
56.511]
µ∈[-673.055,
1966.36]
σ∈[789.072,
2428.11]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 1 1 1 1 0 0 0
p 0.6573 0.4794 0.0810 0.0127 0 0 0 0.5195 0.1308 0.3481
Surface
area (km2)
parameter
µ=4.13644
σ=1.19897
µ=4.53013
σ=2.33679
µ=0.109138
ω=1.35054e+07
µ=1487.72
σ=3524.38
λ=1487.72 B=2598.59
s=95.893
σ=2597.91
α= 0.4
β=1
c=17.728
µ=23.7175
µ=25.1433
σ=14.9944
ν=0.407166
A=315.666
B=0.391316
confidence
interval
µ∈[2.91754,
5.35533]
σ∈[0.716052,
2.00759]
µ∈[2.96026,
6.10001]
σ∈[1.63276,
4.10091]
µ∈[0.0586948,
0.202931]
ω∈[2.25755e+06,
8.07932e+07]
µ∈[-879.988,
3855.43]
σ∈[2462.54,
6185.05]
λ∈[1464.93,
1510.52]
B∈[2009.74,
3677.92]
s∈[0, 19168.1]
σ∈[1877.47,
3594.8]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[8.7758,
41.5108]
σ∈[4.59548,
48.9243]
ν∈ [0.19424,
0.853501]
A∈[63.0757,
1579.77]
B∈ [0.257085,
0.595634]
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Table A11. Statistical inference results for the physical characteristics of the irregular moons in the Pasiphae group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 1 0 1 0 0
p 0.1230 0.1159 0.0721 0.0386 0.1309 0.0064 0.1891 0.0021 0.2423 0.1088
Surface
gravity (m/s2)
parameter
a=0.832578
b=181.95
β=0.00283055
γ=1.18081
null µ=0.00454545
µ=0.00833816
σ=0.00850214
a=0.837642
b=0.00542649
k=3.07641
σ=5.54369e-07
µ=0.00100018
k=0.504835
σ=0.00242878
θ=0
µ=0
σ=0.00801136
µ=0.00454545
λ=0.00242814
µ=0.00288687
σ=0.0029916
confidence
interval
a∈[0.0938242,
7.38813]
b∈[38.1741,
867.233]
β∈[0.00116649,
0.0044946]
γ∈[0.685367,
1.67625]
µ∈[0.00271882,
0.00910554]
µ∈[0.0029713,
0.013705]
σ∈[0.00569577,
0.0126912]
a∈[0.406037,
1.72803]
b∈[0.00205667,
0.0143177]
k∈[-Inf,
3.45866]
σ∈[-Inf,
5.14356e-07]
µ∈[-Inf,
0.00100022]
k∈[-0.275237,
1.28491]
σ∈[0.000956313,
0.00616845]
θ=0
µ=0
σ∈[0.00567521,
0.0136023]
µ∈[0.000870235,
0.00822067]
λ∈[0.000398858,
0.00445742]
µ∈[-1.98637e-05,
0.0029916
σ∈[0.00170554,
0.00524741]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 1 1 1 1 1 1 0
p 0.4431 0.3373 0.0752 0.0372 0 0 0 0.0153 0.0046 0.2372
Surface
gravity (m/s2)
parameter
α=-6.2884
β=0.555284
µ=-6.09792
σ=1.09331
µ=0.275116
ω=6.41818e-05
µ=0.00454545
σ=0.00691901
λ=0.00454545 B=0.00566488
s=0.000219126
σ=0.00566323
α=0.443994
β=0.167299
c=3.29805e-05
µ=0.00100396
µ=0.001
σ=1.00299e-06
ν=0.149747
A=0.00399547
B=0.828192
confidence
interval
α∈[-6.85117,
-5.72564]
β∈[0.331098,
0.931266]
µ∈[-6.83242,
-5.36342]
σ∈[0.763917,
1.91869]
µ∈[-Inf, Inf]
ω∈[-Inf, Inf]
µ∈[-0.000102801,
0.00919371]
σ∈[0.00483443,
0.0121424]
λ∈[4.83242e-34,
0.344839]
B∈[0.00438119,
0.0080178]
s∈[0, Inf]
σ∈[2.22507e-308,
Inf]
α∈[0.123181,
0.764808]
β∈[-0.232408,
0.567006]
c∈[0, 0.000102931]
µ∈[0.000970799,
0.00103711]
µ∈[-Inf, Inf]
σ∈[-Inf, Inf]
ν∈[-Inf, Inf]
A∈[0.00186662,
0.00855225]
B∈[0.544905,
1.25876]
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 1 1 0 0 0 1 0 1
p 0.0772 0.1346 0 0.0268 0.0822 0.1438 0.7503 0 0.8481 0.0077
Mass(kg)
parameter
a=0.151828
b=4.23735
β=1.17403e+15
γ=7.4993
null µ=3.41874e+16
µ=8.61414e+16
σ=1.2421e+17
a=0.155319
b=2.2011e+17
k=3.98208
σ=5.6514e+14
µ=1.56627e+14
k=2.83558
σ=5.90544e+13
θ=0
µ=0
σ= 9.31549e+16
µ=3.41874e+16
λ=4.03647e+13
µ=3.41874e+16
σ=5.01071e+16
confidence
interval
a∈[0.019599,
1.17617]
b∈[0.415137,
43.251]
β∈[3.47536e+14,
2.00052e+15]
γ∈[4.3656,
10.633]
µ∈[2.04488e+16,
6.84848e+16]
µ∈[7.65104e+15,
1.64632e+17]
σ∈[8.45403e+16,
1.82495e+17]
a∈[0.0826343,
0.291938]
b∈[4.32619e+16,
1.11989e+18]
k∈[-Inf, 4.11254]
σ∈[-Inf, 5.45542e+14]
µ∈[-Inf, 1.7133e+14]
k∈[0.755062, 4.9161]
σ∈[1.50449e+13,
2.31802e+14]
θ=0
µ=0
σ∈[6.59905e+16,
1.58166e+17]
µ∈[-5.53893e+17,
6.22268e+17]
λ∈[6.63069e+12,
7.40988e+13]
µ∈[-3.31525e+16,
1.01527e+17]
σ∈[1.65192e+16,
1.51989e+17]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 1 1 1 1 1 1 0
p 0.5969 0.4095 0.0654 0.0116 0 0 0 0.0041 0 0.2969
Mass(kg)
parameter
µ=32.5401
σ=1.72655
µ=33.1474
σ=3.40738
µ=0.0712929
ω=8.67783e+33
µ=3.41874e+16
σ=9.08843e+16
λ=3.41874e+16 B=6.58704e+16
s=2455.22
σ=2.04079e+07
α=0.4
β=1
c=4.89935e+14
µ=3.29862e+14
µ=1.49867e+13
σ=1.72104e+08
ν=0.293945
A=1.49497e+15
B=0.265824
confidence
interval
µ∈[30.7905,
34.2896]
σ∈[1.02681,
2.90314]
µ∈[30.8583,
35.4365]
σ∈[2.38079,
5.97972]
µ∈[0.0387087,
0.131306]
ω∈[9.48929e+32,
7.93576e+34]
µ∈[-2.68696e+16,
9.52443e+16]
σ∈[6.35024e+16,
1.59496e+17]
λ∈[3.41874e+16,
3.41874e+16]
B∈[5.09439e+16,
9.32298e+16]
s∈[2455.22,
2455.23]
σ∈[2.04079e+07,
2.04079e+07]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[-Inf, Inf]
σ∈[-Inf, Inf]
ν∈[-Inf, Inf]
A∈[1.396e+14,
1.60095e+16]
B∈[0.174852,
0.404127]
3
3
Table A12. Statistical inference results for the physical characteristics of the irregular moons in the Pasiphae group (Cont’d)
Beta
Birnbaum-
Saunders
Burr Exponential
Extreme
Value
Gamma
Generalized
Extreme Value
Generalized
Pareto
Half
Normal
Inverse
Gaussian
Logistic
h 0 0 0 1 0 1 0 1 0 0
p 0.1646 0.1593 0.0826 0.0474 0.1724 0.0007 0.2576 0.0022 0.3001 0.1166
Escape velocity (km/h)
parameter
a=0.765831
b=27.6922
β=16.1501
γ=1.22428
null µ=26.5455
µ=49.2372
σ=50.8705
a=0.794075b=33.4294
k=3.22086
σ=0.0239319
µ=5.00732
k=0.550514
σ=13.2449
θ=0
µ=0
σ=47.5681
µ=26.5455
λ=12.9534
µ=16.6346
σ=17.9197
confidence
interval
a∈[0.0820019,
7.15223]
b∈[5.74746,
133.426]
β∈[6.41832,
25.8819]
γ∈[0.710052,
1.7385]
µ∈[15.8779,
53.1764]
µ∈[17.126,
81.3485]
σ∈[34.0801,
75.9331]
a∈[0.386298,
1.6323]
b∈[12.5554,
89.0079]
k∈[-Inf, 3.51371]
σ∈[-Inf, 0.0222439]
µ∈[-Inf, 5.00968]
k∈[-0.249229,
1.35026]
σ∈[5.17553,
33.8953]
θ=0
µ=0
σ∈[33.697,
80.7649]
µ∈[4.08877,
49.0021]
λ∈[2.12783,
23.7789]
µ∈[-0.781907,
34.051]
σ∈[10.2237,
31.409]
Loglogistic Lognormal Nakagami Gaussian Poisson Rayleigh Rician Stable
t Location-
Scale
Weibull
h 0 0 0 0 1 1 1 1 0 0
p 0.5832 0.4141 0.0995 0.0507 0 0 0 0.0506 0.2427 0.3077
Escape velocity (km/h)
parameter
µ=2.32956
σ=0.570971
µ=2.53072
σ=1.12639
µ=0.264342
ω=2262.73
µ=26.5455
σ=41.3989
λ=26.5455 B=33.6357
s=1.31382
σ=33.6258
α=0.42408
β=0.975185
c=0.321495
µ=5.20005
µ=6.98428
σ=2.15081
ν=0.622135
A=22.7296
B=0.804105
confidence
interval
µ∈[1.75079,
2.90834]
σ∈ [0.339631,
0.959888]
µ∈[1.774,
3.28744]
σ∈[0.787028,
1.97674]
µ∈[0.137532,
0.508078]
ω∈[716.898,
7141.79]
µ∈[-1.26674,
54.3576]
σ∈[28.9261,
72.6524]
λ∈ [23.5007,
29.5902]
B∈[26.0137,
47.6064]
s∈[0, 289.799]
σ∈[23.9479,
47.2146]
α∈[0, 2]
β∈[-1, 1]
c∈[0, Inf]
µ∈[-Inf, Inf]
µ∈[4.84509,
9.12346]
σ∈[0.756997,
6.11098]
ν∈[0.270941,
1.42854]
A∈[10.3794,
49.7748]
B∈[0.528902,
1.22251]
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